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(54) PRODUCTION OF POLYESTER COPOLYMER CONTAINING 4-HYDROXYBUTYRATE UNIT 



(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject copolymer having a 
biodegradability and a bio-compatibility, and used for a medical material, 
etc., by cuituring microorganisms belonging to Comamonas genus having 
an ability of producing poiy-3-hydroxybutyrate in a medium containing 
gluconic acid and 1 ,4— butanediol, 

SOLUTION: This objective polyester copolymer excellent in 
biodegradability and bio-compatibility is obtained by inoculating 
microorganisms belonging to Comamonas genus and having an ability to 
produce poiy~3-~hydroxybutyrate (e.g.; Comamonas acidovorans, 
IF013852) to a medium containing gluconic acid and 1 ,4-butanediol, 
performing an aerobic culture at 30° C for 72hr to grow cells white 
aerating, producing and storing a polyester copolymer consisting of 
3-hydroxybutyrate units expressed by the formula -OCH(CH3)CH2CO~ 
and 4-hydroxybutyrate units expressed by ~0(CH2)3C0~ in the cells, 
and then collecting the product with an extraction, etc. 
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[#iHfc££>$gffl] 

tffi&JMl] 3V^±J*(Comamonas) MfcURU *'J 
-3-fc KP^rf-U- h£SIB&IM-*flffi»*, ^ 

l?tf&SLT®f*£ig3l£-&S c le * ?> , ISB#£ik:T 
ESCD : 

-OCH (CH 3 ) CHiCO- (1) 

— OCHj CH? CHa CO— (2) 10 

jg*-r&£ tic* *>ff i KSB*©*»&-#y 

£ , 3 tC|E«<D&M£# U xXf^l/OKJSttF ifc, 

[fSfl3<Di¥8BfcM 

[00 0 1] 

1^5. ) £4-fcKu*S/:/*-U— Miffi (JMT, 4HB 
j£#£^?<, ) fc^64S^a-&*'Jxxf-;V*, 

[00 0 2] 

ttOlffllBrtfc*tt;£ft*#»J n Fn^^7;UA/x^ f 

ag£*iTV.5. c©i5a#»Ji: Kn*5/y;l/*/x 
^KOd-fex «fK. 3HBj«»©**»64*Jl?U-3-ii 40 

liWfitLTiff^nT^So L*»Lft«»6, CCD 

[0 0 0 3] dftteftLTs ifi^ s *|Rffll8©7/l/* 'J 
•y'^X * xl— ho 7 7 7. (A leal i genes • eutrophus)^ 
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*St>, .*©«ifi£i£fc-3VTa\ «Atf» #8§B@64-488 
21^«^#jm-156320*4tfBfclEIS£ftTl^. 
[000 4] C©J:5§3HB^t4HB^^6 

fts#s##y ixt;vb, s^fi^tfetts 4 h 
st a« ± o hz si^i^^s 4 h b 

ft»fcftoTV>*(Y. Saito and Y. Dol.Int. J. Biol. K 
acroBol.,16, 99(1994)) „ 
[0 0 0 5] LfrLfctfS, ffia©#MBB64-4882H9& 
WWWI¥l-15632»^fc^SnT^*7;l'* U ? 

SK^M-&#tc*^S 4 H Bfig#©Sq£j±#60*;l/%JW 
[0 0 0 6] $fc s 7;l'ijynx-a-hn7 7X 

[00 0 7] 

afiei^*B©fiiBjS*jBS5t , rs«:*&Kftsnft:t.oT?3& 
t> , xm&mm&s 3 h b m% 1 4 h b 6* 

«^fi^* >j IXt^T'^ o T> 4 H B ^©##fij^ 
[0008] 

DUtffftt 5fei60^m] 3MSHH\ xi-^^^xCC 
offlamonas) JRKJiU #'J-3-tHn^>7fWh4 

-OCH (CH 3 ) CHi CO- (1) 
-OCH^CH^CHaCO- (2) 
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[0 0 0 9] *f^T?ffiffl*n**£*M±. 
(Comamonas) JRCJBU - Fn+v'^^b- h 

fcf, 3YttX • 7^ K^v>X(Comanonas • acidovor 

^LT«, HVttX • r5/K^7>X IF013852 

§o 10 

[ooio] *mmz&^Tiz, cti6©»», k 

ttSMSftfcff 5 1 #MSfc D OlSiffi 1 U y h 
t%m%m±, »$L<t±, 0.1-1.7 >Jyb;t/T*fc 
It»SL<B..0.2~1.0 'Jyh^feS. 
[0 0 1 llJU2fki*tt, y*3>K*J:tfl,4-^ 

fr5 tf, 4 H B ^«0W^*v^S-&# »j xX7;V£ 

«**fr3*&© 1 #lHU3fc 0 1 U y 
siMft, 0.1-1.0 yy wvt'£»k 

JEidff£.L'< t±, 0.1-0.3 y y h;t/T?£3„ 
[0 0 12] V)tevWiS.&mA--7Z2/ i J*-fy<Z>m 30 
8*14, 3 H Bjfcfrt 4 HBS^tfr&ftSftl-p'f'J 

ttttl 1 U-y Ml'Mf ft t> 10-40 g fgftT'fe^o 
[0 0 1 3] Sft,- S*L ±E«S**^3>«*A 
tf 7 X/ ft » t??V$ 5 

y xxf;K Mft^Jfai 4 h b 



#5o' C<D*a\ 7X^v4 ? >^^ft}i^;V'^^ y^o 

«H!*& JgJfti y y h*Sfe ?> 3-5 g WMv 
[0014] JjM&fctt, JtE©^;l/3>|| % - \a-7#> 

a. yy^zK*2^hy«>^ mit^^h, mt~v 50 



26~37TU L< &26-30rfiDSfe 'jfi#* pH 6.0- 
8.0 , W%V<te 6.5-7.0 KTs 2 — 4BHS&fr 

:; - :; ' " ; '"' ; "' '" - -v.; . ; -^K 

[0 0 15] ±EO«tdKS«*fT-3ft^' : «i6SS^ 

,u ? .®wMt9»> nm bftm, »enftia»*ft 

*, ^ d n*;P A $ ft teffift^ 7 u-> U to^-r 

K iStat S z: i: E J; D s SS-^^ y xXx;l/%trffi * # 
j±S^# y iXf;l/*© 3 h b ^^i: 4HB «^ tot J 
; t;V%J-X±<0^Jt#4?y xxr;^tllt^ c fctf-p 

[00 16] 

C*JfiBtl l - 6 } '4s«jiWfc*v^T,-«"F© J: 5 
^vq&f-X • r^Y^yX IF013852^MfflLT^S 
^*%»Lft 0 iqE««J«**1-*«* CpH7.0 ) 
IL S nVi&tX - T^ K^V>-X IF013852 &|gfflLft 

y h;W 1 t^bftat LT, 30T;T'72[if 

[0017] MSM 

S^^-V* ' ' V • : 1.00L 

^l/ny^thy^A : - 15.14g ■: 
1,4-7^ >v ; *-;V 5.44 g 

e8M7>€-x^A . 4.72g : : 

Hm*#te/VL, 7 7J<SJ% ■ 0.30 g 

y>«2 7i<fj73y^A 2.65g 

y >-&i7ica 2 }- y ^ Ai27]<$n^ 7.i6 g 

5*9>V»Jfc (TI365SB!c^tO) 3.00ml • ■: 

0.1H HC1 1.00L 

CoCh 119.0 mg 

NiCh 118.0 Big 

FeCh 9.7 rag' 

CrCh 62.2 ng 

CaCh 7.8 mg 

CuS0< 156.4 mg 
[0 0 18] %W&7'&, tSSfiS«9000rpBtf5^Hia 

MMffto mil y y b;V^ft0Ol£#SflcSfi 

^iicsto #e>nft^®#%^^DD*;uA7?M 
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3rtHP**>^l^-h#ffi*» T4HBJ 144-kKn 
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5 >X(IF013582)«#t4, 1 ^BSft !> 1 U. y h 

;ncj»r*iB»K)< 1.667 y v 

ISWS P H A#WS««if teMS^fe 0 
1 %T-2s-pfc> iIMS0.333>; 7 h;K 0.667V 

CO 0 2 2] CI^»J7) WR»tLT^>l/n>flH-h 
y ^AftAtfL-r^/^^^Jfc^trTiEoJgJtts l 

fcffll^feo CKOJgflfi 100mlT*ig«Lfc3V^-X • 7 30 
5/ yX(IF013582)«flc*WlHLft^ 1 5}fffl^7t 
*3 1 'J -J hJllctttzMZiM* 1-667 y y 

mmmmmz^zvypL mi mm) . %.ist% 
feo Sfts ccDB&gfrS 1 ti?mrc*)<Di%i& i y ? 



C0 0 2 3]MiliM 40 

®tJt>7k 1.00 L 

^yith'J^A 15.14g 

L-7W5*yWt 5.00g 

l,4-7£ ;P 5.44g 

Wyt-^A 4.72g 

«k» v i/tfLi -/mm 0 . 30 g 

y>tt2***y"7A 2.65 g 

UVIWC* 2-tbU9il2*»» 7.16g 



5 (£SWJ 1 ~ 6 £H«OllM) 3.00ml 50 



CO 0 2 4] |B«ACHciem««fKU 8*1 1 »J y hfr 

*fc*)<ommwmm. (g/u , rikm^opha 

(wt%) , S&fc*©3HBj3B&fc4HBJi!i#© 

!,4-7*ys*r-;k L-TX^^yit) *s«fc 
(»7>^x>>A) 1 y >y !>/l^fct> 

<D^M (g/L) %*»ilt#^DTh^77-f— T« 

1. PH A£*S*i J: tf y x*r>KD«iilE<DS 
CO 0 2 5] Sfc % «*tL-7^^74f^tt*B#b 

4-7#>^*-/l/0?fM^& 4 H Bjg#<DffiJ£tf JbJI 
U 72R$|Blf&K:8 4 H B ©®J^93*;U%©&Ml^y 

x^fwuaiiwisfe t) 3o%5fi < o^mr^m 
*e#ba^>*ff (0 2) JMHi63Cp&£finitc 

fcDl5%fcU:©^#«T-^ftLT^ft:„ SBlCs 1,4-7 
2 y5?+->K0«anlfct(»6 4 H Bj*#<D*J-&tf±»L.T 
t^Stf* 72B#^tODSij^}i:80' : e;l/%SfiT^t), 

CO 0 2 6] 0 3 tt, ±iE©tt**i»6J?JELft4aitt* 

bfcw^fcE^bafrofeft&wfta^jKyx^r^* 

£D 4 H Bflg^O^* , «AS 1 'J y 4 

HB&dOl; (g/L) 43 < ttf4HB^01,4-75f>' 
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nmmm<D%.&mm it *> <d a h b a&m&ff 

1.5g/LT?a&t>, L -TX^^yg^gH^-L&^ig 
RfcE& Lfc*#<D 4 H B , 4~7£ >V*~/WP 

6©jR***st,- ; 72^ia»fca:3o%5S< em ih^- 

Lft^#£©2fg&±<Dffi£ft^TV^ 0 C<D*5£> 

T, 1 ,4-7* yS?*-fr%misi Istt&o? 4 HB J$SK>£ 
MHK**)fl±3**C 10 
[0 0 2 73 MM 8] {leRatbT^i/ayK-f h 

^•igifi l 'J y h;Hc*tf£iI»** 1.667'J.y wi/i: L 

J**WWS'ic%ii'?t U b (0 4 „■ 5tm .£ ft o 

tt%® l V >y WPSfc D5.44 g &cft£ ± 5 fcSHnLfco 
£fc, COBf^ft 1 #IHSft D Wft 1 U y ^l/Kfcf 20 
TT£)Ilafi£ 0.333 y V hMcMk. U S6fc52fl$]W& 

[0 0 2 8] MfiM 

iKr-fX'K 1.00L 

itoa>flH-*U£i» I5.l4g 
L-W^syi 5.00g 

I,4-7^V^— ;V 5.44g 
SMTVt-^A 4.72 g 

9* is 7 7 1Mm 0 . 30 g 30 

Uy^27j<^i;^A 2.65 g 

vym&.mzi-YvvM27idm 7.i6 g 

5*9>l«»t 1 ~6 fcPWtottljE) 3.00ml 

[0 0 2 9] gB$W£i£*iS*jS«U ig* 1 l> V HV 
ifeDO|£»*SM (g/L) , ttMUttAOPHA 
(v>t%) , S5fc*<D3HBj«#i:4HBj*#© 

*Mfll*. (*;!/%) ^±se*»J i ~e twaio^jf 

1,4-7* >i>*-/k L-^* = >St) 



(g/L) %(S3Sj|Jtf*:^avh^7-Y-T«l* 
& PHA lt*gfe<fc tf U xZx;POffl«©IS 

6 4 h b &nfi±& u i%mnnmmz.n 4 h b #*9o 

%cO&M&t° V xxr^KJftMftMt^fc'D 26%©^ 
4 HB^^JK${i23%T'S-Q?t 0 

[0 0 3 1] 

mmomm 3 h Bjat^t 4hbi 

immvm&KMmi ;/ 

[0 1 ] HMD 7 'jcfctfS, * L -7X7^4^1? 

[0 2] HSgfia|7tcte^, WtL-rx/^^ai 

[0 3] ^»j7fcfelt^, »L-7XA7*>1 
*SH^-Lfe%a-i:E#Lft7o^ fc±i-&tOi±S^y XT. 
-r^Uf© 4 H B J3\ ^tfi 1 »J »y Wl/(*«D 4 H B 

fiR»<o*fe A tf 4 H B ,4-7^ y-^-;^ & <D 

[04] SaS«lj8EfeH-Ss JgJfiKL-^;I/^5^i»* 

ffi^bfc^-gr^^ite^, mm, ffifanm, pha#* 



